The subject matter of the study is the automated guided vehicle (AGV) operation synchronisation mechanisms in flexible manufacturing systems. The processes examination has to guarantee the collision-free and deadlock-free AGVs flow. The problem of determination of the rules coordinating access of the vehicles to the shared travel route intervals, ensuring the collision-free and deadlock-free execution of the repetitive processes was reduced to determination of the sufficient conditions of the form of a pair (initial state, a set of priority rules). In particular the problem of searching for a pair is defined in the form of the constraint satisfaction problem (CSP) and is solved with use of the logic programming techniques. The inference engine applied in the LAM is then easily implemented in a kind of constraint logic programming language. Proposed approach provides the framework allowing one to take into account both distinct, and imprecise data, in a unified way.
Introduction
The system class under consideration covers the transport subsystems of the flexible manufacturing systems (FMS) . In subsystems of that type, a set of automated guided vehicles (AGVs) move along assumed travelling routes. AGVs play the role of agents (Liu, 2001) attempting to reach their goals while following rules being specific for a given FMS. So, the considered transportation systems are treated as multi-agent ones. Following their routes, AGVs have to serve a given set of workstations, i.e., just-in-time loading and/or unloading workstations with curried batches. Therefore, each AGV can be seen as an autonomous object capable to undertake its decisions due to the collected knowledge and current state of semaphores. The objective of such multi-agent systems is just due time servicing of the workstations. So, the goal is to find a synchronisation mechanism guaranteeing AGVs could realise their tasks while taking into account constraints following from the topology of a transportation network, local rules that determine AGVs access to the path sectors as well as an FMS user's efficiency criteria. In that context, a sought multi-agent system has to be optimal in the sense of minimal number of AGVs employed, minimal length of transportation paths, minimal tardiness of workstations serviced and so on.
The existing constraints connected with the available travelling route width (not allowing for vehicle passing by), the topology of travelling routes and itineraries of individual vehicles, lack of simultaneous access to the stations, etc. imply the necessity to investigate conditions leading to possible vehicle collisions and deadlocks (Lawley et al., 1998) . This means that the problem of the given transport alternative solution admissibility check problem belongs to the NP-hard problems (Ramamritham, 1995) .
The existing approach to solving the problem base usually upon the simulation models, e.g., the Petri nets (Lee and Song, 1996) or the algebraic models, e.g., upon the (max, +) algebra (Polak et al., 2004) . In this context, this work constitutes some continuation of the investigations conducted in Banaszak et al.(2005) and Polak et al., (2004) .
From the AGVs' dispatcher point of view, the rules coordination vehicles access to the commonly shared path sectors as to guarantee just-in-time workstations service play a crucial role. In that context, the problem considered can be seen as searching for a set of rules providing local control of AGVs access as to guarantee their deadlock-free and collision-free move. Assuming existence of local priority decision rules (controlling the access to the shared resources), the problem is reduced to the determination of sufficient conditions in the form of a pair (initial state, priority rule set). The accepted rule-based transport subsystem specification way reduces the synchronisation task to provide solution to an appropriate decision problem of the logic-algebraic method (LAM)
